EXPANDER ROLL 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to an expander roll used 
to smooth out wrinkles in a sheet-like material, such as paper, 
cloth, or film, or used to tenter the sheet-like material. 
Description of the Prior art 

For example, an expander roll in which a rubber-made roll 
body that is made slightly shorter than a curved shaft is attached 
to the outer periphery of the shaft with bearings therebetween 
or an expander roll in which a plurality of stainless-steel-made 
cylindrical roll members are attached to the outer periphery 
of a curved shaft with bearings therebetween is known as an 
expander roll used in a paper-manufacturing process. 

In the former expander roll employing the rubber-made 
roll body, the rubber-made roll body is badly worn down because 
of friction with a sheet of pulp generated by its high-speed 
rotation, and high paper-manufacturing accuracy is hardly 
obtainable. Therefore, there are demands to widely use an 
expander roll employing the latter stainless-steel-made roll 
member that does not have these drawbacks not only in a dry 
part of the paper-manufacturing process but also in a wet part 
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including a wire part and a press part. 

Conventionally, an expander roll shown, for example, in 
Fig. 8 (Japanese Examined Patent Application Publication No. 
Sho-57-51573 ) is known as an expander roll employing the 
stainless-steel-made cylindrical roll member. In this 
expander roll, a plurality of roll elements 43 are successively 
attached to the outer periphery of a curved shaft 41 with a 
bearing 42, and the adjoining roll elements 43 are connected 
together through a connector 44, a buffer body 45, and a clutch 
pin 46. An O ring 48 fitted into a groove 47 formed in the 
outer periphery of the connector 44 prevents grease of the 
bearing 42 from leaking out to the outer circumferential surface 
of the roll. 

However, when the plurality of roll elements 43 attached 
to the curved shaft 41 rotates at high speed, the adjoining 
roll elements 43 slightly recede from each other at a side 
corresponding to a direction in which the shaft 41 is curved, 
whereas the adjoining roll elements 43 slightly approach each 
other at the opposite side in the direction in which the shaft 
41 is curved. Therefore, each roll element 43 repeatedly makes 
a reciprocating movement in the lengthwise direction of the 
shaft 41 in response to its high-speed rotation, and, as a result, 
the 0 ring 48 formed in the outer periphery of the connector 



2 



44 is swiftly worn away, and its liquidtightness is easily lost 
in a short time. Therefore, conventional problems lie in the 
fact that the risk of allowing the grease of the bearing 42 
to leak out to the outer surface of the roll element 43 occurs 
with the lapse of time during which the expander roll is used 
and in the fact that water is infiltrated into the roll element 
43 so as to cause breakdown of the bearing 42 when the expander 
roll is used in the wet part of the paper-manufacturing process . 

Likewise, an expander roll shown, for example, in Fig. 
9 (U.S. Patent No. 4,236,285) is known as an expander roll 
employing the stainless-steel-made cylindrical roll member. 
In this expander roll, a plurality of spools (cylindrical roll 
members) 53 are successively attached to the outer periphery 
of a curved shaft 51 with a bearing 52, and a seal ring 55 is 
provided at both ends of a connection member 54 facing a gap 
between the adjoining spools 53 so as to obtain liquidtightness . 

However, also in this expander roll, each spool 53 
repeatedly makes a slight reciprocating movement in the 
lengthwise direction of the shaft 51 in response to the 
high-speed rotation of each spool 53, and the seal ring 55 is 
easily worn away in a short time. Therefore, the same problem 
as in the expander roll employing the 0 ring 48 has arisen. 

It is therefore an object of the present invention to 
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provide an expander roll that has a structure, in which a 
plurality of metallic roll members, such as 
stainless-steel-made roll members, are attached to the outer 
periphery of a curved shaft, capable of reliably obtaining 
liquidtightness even when it is rotated at high speed. 

SUMMARY OF THE INVENTION 

The present invention as set forth in Claim 1 is 
characterized in that, in an expander roll in which a plurality 
of metallic, cylindrical roll members are attached to an outer 
periphery of a curved shaft with a bearing disposed between 
the roll members and the shaft, a ring-shaped elastic packing 
with which a gap between ends of adjoining, cylindrical roll 
members is closed is provided at the ends of the roll members, 
and outer surfaces of both side parts of a part of an outer 
circumferential surface of the ring-shaped elastic packing that 
faces the gap between the adjoining, cylindrical roll members 
are fixed to an inner surface of a cylindrical roll member, 
whereby the ring-shaped elastic packing is deformed in 
accordance with a movement in a lengthwise direction of the 
adjoining, cylindrical roll members. 

Various metals, such as a stainless steel and an aluminum 
alloy, can be used as a material of the cylindrical roll member, 
in accordance with use conditions and other conditions of the 
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expander roll. 

Various elasticmaterials, such as silicone rubber , fluoro 
rubber, and foamed polyurethane in addition to NBR, SBR, and 
IR, can be used as a material of the ring-shaped elastic packing . 

The present invention as set forth in Claim 2 is 
characterized in that, concerning the expander roll as set forth 
in Claim 1, a gap-facing concave portion is formed in the part 
of the outer circumferential surface of the ring-shaped elastic 
packing that faces the gap between the adjoining, cylindrical 
roll members, and outer surfaces of both side parts of the 
gap-facing concave portion are fixed to inner surfaces, 
respectively, of the cylindrical roll members each of which 
is disposed on a side identical- to a side of each side part 
of the outer surfaces, whereby both of the side parts of the 
gap-facing concave portion are deformed in accordance with a 
movement in a lengthwise direction of the adjoining, cylindrical 
roll members. 

Various methods can be used as a means for fixing the 
outer surfaces of both side parts of the gap-facing concave 
portion to the inner surfaces of the cylindrical roll members, 
in addition to a method of using a sealing and bonding agent 
described later to fix them together . One example of the various 
methods is to form a concave portion in one of the outer surfaces 
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of both the side parts of the gap-facing concave portion and 
the inner surfaces of the cylindrical roll members and form 
a convex portion in the other one so as to engage the concave 
and convex portions with each other. 

Additionally, the width and the depth of the gap-facing 
concave portion are appropriately set so that both side parts 
thereof can easily follow the movement of the cylindrical roll 
members in the lengthwise direction. 

The present invention as set forth in Claim 3 is 
characterized in that, concerning the expander roll as set forth 
in Claim 1 or Claim 2, one concave portion or a plurality of 
concave portions are formed in the outer surfaces of both side 
parts of the part of the outer circumferential surface of the 
ring-shaped elastic packing that faces the gap between the 
adjoining, cylindrical roll members, and both side parts of 
the part of the outer circumferential surface that faces the 
gap therebetween are formed like pleats, and outer surfaces 
of pleat-like portions and the inner surfaces of both the 
cylindrical roll members are fixed, whereby the pleat-like 
portions are deformed in accordance with the movement of the 
cylindrical roll members in the lengthwise direction. 

In the present invention, the number of pleat-like 
portions is appropriately changed in accordance with a thickness 
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of the ring-shaped elastic packing. Like the gap-facing 
concave portion, the width and the depth of the concave portion 
are appropriately set so that the pleat-like portions can easily 
follow the movement of the cylindrical roll members in the 
lengthwise direction. 

The present invention as set forth in Claim 4 is 
characterized in that, concerning the expander roll as set forth 
in Claim 3, the pleat-like portion of each side part of the 
gap-facing part has its intermediate part between its base and 
its end, the intermediate part smaller in width than the base 
and the end. 

The present inventionas set forth in Claim 5 is technically 
characterized in that, concerning the expander roll as set forth 
inClaim3, a bottom corner part of the gap-facing concave portion 
or of another concave portion is formed like an arcuate concave . 

In the present invention, since the bottom corner part 
of the concave portion is formed especially like an arcuate 
concave, stress in both side parts of the gap-facing concave 
portion or in the base of the pleat-like portion can be 
progressively dispersed . 

The present invention as set forth in Claim 6 is technically 
characterized in that, concerning the expander roll as set forth 
in Claim 3, a fixing operation between the outer surface of 
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the ring-shaped elastic packing or the outer surface of its 
pleat-like portion and the inner surface of the cylindrical 
roll member is performed by use of a sealing and bonding agent 
that has both liquidtightness and bonding properties. A 
silicone-based liquid gasket, one-component RTV rubber, a 
silicone-based sealing agent, and an elastic epoxy adhesive 
can be mentioned as the sealing and bonding agent used in the 
present invention . 

The present invention as set forth inClaim 7 is technically 
characterized in that, concerning the expander roll as set forth 
in Claim 6, a groove is formed in the outer circumferential 
surface of the pleat-like portion, and the sealing and bonding 
agent is poured into the groove. 

The present invention as set forth in Claim 8 is 
characterized in that, concerning the expander roll as set forth 
in Claim 1 or Claim 2, a likewise ring-shaped flange is provided 
at each end of the ring-shaped elastic packing; an edge of a 
sleeve extending in the lengthwise direction of the curved shaft 
is attached to an inner periphery of each flange; a closed-cell 
foamed ring is formed to be adjacent to both flanges; a 
cylindrical spacer and a cleat are provided on a side opposite 
to the flange of the foamed ring; and the cylindrical spacer 
and the flange are bonded to both sides of the foamed ring through 
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the sealing and bonding agent. 

In the present invention, since the foamed ring is 
interposed between the flange and the cylindrical spacer, it 
is possible to obtain liquidtightness and a buffering action 
when the cylindrical roll rotates around the outer periphery 
of the curved shaft at high speed. 

According to the present invention as set forth in Claim 
1 and Claim 2, a ring-shaped elastic packing with which a gap 
between ends of adjoining, cylindrical roll members is closed 
is provided inside the ends of the roll members, a gap-facing 
concave portion facing a gapbetween the roll members that adjoin 
each other when necessary is formed in the outer circumferential 
surface of the ring-shaped elastic packing, and outer surfaces 
of both side parts of the gap-facing part or outer surfaces 
of both side parts of the gap-facing concave portion are fixed 
to inner surf aces, respectively, of the cylindrical roll members 
each of which is disposed on a side identical to a side of each 
side part of the outer surfaces, so that both of the side parts 
of the gap-facing part or both of the side parts of the gap-facing 
concave portion are deformed in accordance with a movement in 
a lengthwise direction of the adjoining, cylindrical roll 
members. Therefore, even when the plurality of cylindrical 
roll members on the curved shaft repeatedly make a slight 
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reciprocating movement in the lengthwise direction of the roll 
members in response to its high-speed rotation, the outer 
circumferential surface of the ring-shaped elastic packing 
never causes friction with the inner circumferential surface 
of the cylindrical roll member , and therefore the outer periphery 
of the ring-shaped elastic packing is prevented from being worn 
away, and liquidtightness in the cylindrical roll member is 
reliably obtained over a long period of time. 

Therefore, when the expander roll of the present invention 
is used in a paper-manufacturing process, the expander roll 
can be used in a wet part, such as a wire part or a press part, 
as well as in a dry part. 

Additionally, as mentioned above, in the expander roll 
of the present invention, water is not infiltrated from the 
outside in the wet part, and foreign objects like dust are, 
of course, prevented from entering, and there is no fear that 
the grease of a bearing disposed in the cylindrical roll member 
will leak out of the cylindrical roll member and infiltrate 
into a pulp material. 

According to the present invention as set forth in Claim 
3, one concave portion or a plurality of concave portions are 
formed in the outer surfaces of both side parts of the part 
of the outer circumferential surface of the ring-shaped elastic 
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packing that faces the gap between the adjoining, cylindrical 
roll members, and both side parts of the gap-facing part are 
formed like pleats. Therefore, even when the width of both 
side parts of the gap-facing part in the ring-shaped elastic 
packing is widened, both side parts formed like pleats can easily 
follow the movement of the cylindrical roll member, and water 
is prevented through some stages from infiltrating thereinto 
by being formed like pleats. Therefore, advantageously, 
liquidtightness in the cylindrical roll member is improved. 

According to the present invention as set forth in Claim 

4, the pleat-like portion of each side part of the gap-facing 
part has its intermediate part between its base and its end 
that is smaller in width than the base and the end. Therefore, 
it is possible to more easily follow the movement of the 
cylindrical roll member. 

According to the present invention as set forth in Claim 

5, a bottom corner part of the gap-facing concave portion or 
of another concave portion is shaped like an arcuate concave. 
Therefore, when following both side parts of the gap-facing 
concave portion or its pleat-like portion, the stress of the 
base of these is dispersed. As a result, advantageously, 
physical fatigue in this part is restricted, and the form of 
the ring elastic packing is maintained over a long period of 
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time . 

According to the present invention as set forth in Claim 
6, a fixing operation between the outer surfaces of the 
pleat-like portions in both sides of the gap-facing part of 
the outer surface of the ring-shaped elastic packing and the 
inner surface of the cylindrical roll member is performed by 
use of a sealing and bonding agent that has both liquidtightness 
and bonding properties. Therefore, liquidtightness in the 
cylindrical roll member is further improved. 

The present invention as set forth in Claim 7 has a structure 
in which a groove is formed in the outer circumferential surfaces 
of both side parts of the gap-facing part or in the outer 
circumferential surface of the pleat-like portion, and the 
sealing and bonding agent is poured into the groove so that 
the outer circumferential surfaces of both side parts of the 
gap-facing part or the outer circumferential surface of the 
pleat-like portion can be fixed to the inner circumferential 
surfaces of both cylindrical roll members. Therefore, 
integration between the outer surface of the ring-shaped elastic 
packing and the inner surface of the cylindrical roll member 
can be easily obtained, and water can be prevented, through 
some stages, from infiltrating, thereby ensuring the 
liquidtightness . 
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Thepresent invention as set forth in Claim 8 has a structure 
in which a similarly ring-shaped flange is provided at each 
end of the ring-shaped elastic packing; an edge of a sleeve 
extending in the lengthwise direction of the curved shaft is 
attached to an inner periphery of each flange; a closed-cell 
foamed ring is formed to be adjacent to both flanges; and a 
cylindrical spacer and a cleat are provided on a side opposite 
to the flange in the foamed ring. Therefore, the foamed ring 
is deformed in accordance with a slight movement in the 
lengthwise direction of the cylindrical roll members , and water 
is prevented from infiltrating also by this foamed ring. As 
a result, a double waterproof structure is obtained in 
cooperation with liquidtightness created by the ring-shaped 
elastic packing. 

DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a front view that shows the entire expander 
roll in the embodiment of the present invention. 

Fig. 2 is a partially cutaway front view that shows the 
internal structure of the expander roll in embodiment 1 . 

Fig. 3 is an enlarged sectional view that shows one example 
of a watertightness structure in this embodiment. 

Fig. 4 is an enlarged sectional view that shows a state 
in which cylindrical roll members are situated apart from each 
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other in this embodiment. 

Fig. 5 is an enlarged sectional view that shows a state 
in which the cylindrical roll members are situated close to 
each other. 

Fig. 6 is an enlarged sectional view that shows other 
embodiments of the pleat-like portion in a ring-shaped elastic 
packing . 

Fig. 7 is an enlarged sectional view that shows another 
embodiment of the ring-shaped elastic packing. 

Fig. 8 is an enlarged sectional view that shows a 
conventional example . 

Fig. 9 is an enlarged sectional view that shows a 
conventional example . 

DESCRIPTION OF PREFERRED EMBODIMENTS 

Next, with reference to the drawings, a description will 
be given of an embodiment in which the present invention has 
been applied to an expander roll for use in a paper-manufacturing 
process . 

As shown in Fig. 1 and Fig. 2, an expander roll 1 in this 
embodiment includes a cylindrical, curvedshaf t 2 and a plurality 
of stainless-steel-made cylindrical roll members 6A and 6B 
rotatably attached to the outer periphery of a curved shaft 
2 with bearings 5 therebetween. 



14 



An end seal 9 is attached to a part of the outer periphery 
of the curved shaft 2 close to an end of the curved shaft 2 
through a screw 3. A seal cover 12 is provided so as to face 
a flange 11 protruding from the outer circumferential surface 
of the end seal 9. Substantially V-shaped, upper and lower 
seal rings 13A and 13B are fitted between the seal cover 12 
and the flange 11. 

The cylindrical roll member 6A is attached to a part of 
the outer periphery of the curved shaft 2 close to each end 
of the curved shaft 2 . A reversed-L shaped portion 14 is formed 
at one of both ends of the cylindrical roll member 6A on the 
side of the seal cover 12. On the other hand, a fitting concave 
portion 15 into which the tip of the reversed-L shaped portion 
14 is fitted is formed in the side face of the cylindrical roll 
member 6A in the seal cover 12. In a state in which the concave 
portion 15 and the reversed-L shaped portion 14 are engaged 
with each other, the cylindrical roll member 6A is connected 
to the seal cover 12 by inserting a screw 16 from the upper 
part of these. 

Next, as shown in Fig. 3, a description will be given 
of a watertightness structure of a gap 18 between ends of the 
cylindrical roll members 6A and 6B that adjoin each other. A 
rubber-made ring-shaped elastic packing 17 with which the gap 



15 



18 therebetween is closed is provided inside the ends of the 
adjoining, cylindrical roll members 6A and 6B. A gap-facing 
concave portion 19 that faces the gap 18 between the roll members 
6A and 6B is formed in the outer circumferential surface of 
the ring-shaped elastic packing 17 over its circumference. A 
plurality of concave portions 21 are formed in the outer surfaces 
of both side parts of the gap-facing concave portion 19 in the 
ring-shaped elastic packing 17 over its circumference. Both 
side parts of the gap-facing concave portion 19 are formed to 
be a plurality of pleat-like portions 22. 

A V-shaped groove 23 is formed in the outer circumferential 
surface of the pleat-like portion 22 over its circumference. 
The outer circumferential surface of the pleat-like portion 
22 and the inner circumferential surfaces of the cylindrical 
roll members 6A and 6B are fixed together by pouring a sealing 
and bonding agent 24 that has both bonding properties and 
watertightness into the groove. As a result, as shown in Fig. 
4 and Fig. 5, each pleat-like portion 22 is deformed in accordance 
with a movement of the adjoining, cylindrical roll members 6A 
and 6B in the lengthwise direction, and liquidtightness in the 
cylindrical roll members 6A and 6B is secured. 

In this embodiment, a silicone-based liquid gasket is 
used as the sealing and bonding agent. 
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That is, when the cylindrical roll members 6A and 6B rotate 
at high speed, the adjoining, cylindrical roll members 6A and 
6B recede from each other as shown in Fig. 4 so as to widen 
the gap 18 therebetween when the cylindrical roll members 6A 
and 6B are situated on the curved side of the curved shaft 2. 
The pleat-like portions 22 are also deformed so as to recede 
from each other in accordance with the cylindrical roll members 
6A and 6B. 

On the other hand, when the cylindrical roll members 6A 
and 6B are situated on the side opposite to the curved side 
of the curved shaft 2, the adjoining, cylindrical roll members 
6A and 6B approach each other so as to narrow the gap 18 
therebetween as shown in Fig. 5. The pleat-like portions 22 
are also deformed in a direction in which they approach each 
other in accordance with the cylindrical roll members 6A and 
6B. 

In this embodiment, the gap-facing concave portion 19 
has a wide width, and the other concave portions 21 are narrower 
in width than the gap-facing concave portion 19. However, the 
widths of these concave portions 19, 21 are appropriately changed 
in accordance with the thickness of the ring-shaped elastic 
packing 17. Moreover, bottom corner parts 25a, 25b of the 
gap-facing concave portion 19 and the other concave portions 
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21 are each formed like an arcuate concave. 

As shown in Fig. 2 and Fig. 3, a similarly ring-shaped, 
stainless-steel-made flange 26 is provided at each end of the 
ring-shaped elastic packing 17. An end of a 

stainless-steel-made sleeve 27 that extends in the lengthwise 
direction of the curved shaft 2 is attached to the inner periphery 
of each flange 26. 

The thickness of the ring-shaped elastic packing 17 is 
slightly greater than an interval between both the flanges 2 6, 
and the ring-shaped elastic packing 17 is fitted between the 
flanges 26. 

A closed-cell polyurethane foamed ring 30 is provided 
adjacent to the flanges 26. The outer circumferential surface 
of the foamed ring 30 is bonded to the inner circumferential 
surfaces of the cylindrical roll members 6A and 6B with a sealing 
and bonding agent. A rubber-made cylindrical spacer 28 and 
a steel cleat 29 are provided on the side of the foamed ring 
30 opposite to the flange 26. 

Both side faces of the foamed ring 30 are bonded to the 
adjoining flange 26 and cylindrical spacer 28 with a sealing 
and bonding agent. 

That is, in this embodiment, the flange 26, the foamed 
ring 30, the cylindrical spacer 28, and the cleat 29 are disposed 
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at both sides of the ring-shaped elastic packing 17 with which 
the gap 18 between the adjoining, cylindrical roll members 6A 
and 6B is closed, between bearings 5 that rotatably support 
the adjoining, cylindrical roll members 6A and 6B, and these 
members at both sides of the ring-shaped elastic packing 17 
are connected together through connecting pins 31 and 32. 

In Fig. 2, 36 designates an intermediate collar that 
adjoins the end seal 9, 37 designates an end spool collar 
interposed between the adjoining bearings 5, 38 designates a 
spacer provided inside the ring-shaped elastic packing 17, and 
39 designates an intermediate sleeve provided in the direction 
of the outer periphery of the end spool collar 37. 

In this embodiment, the gap-facing concave portion 19 
may be omitted. 

Fig. 6 shows a modification of the aforementioned 
embodiment. Each pleat-like portion 22 in the ring-shaped 
elastic packing 17 has the same width from its base to its end 
in the aforementioned embodiment. However, in a ring-shaped 
elastic packing 33 in this embodiment, each pleat-like portion 
34 has its intermediate part 34c between its base 34a and its 
end 34b that is slightly narrower in width than the base 34a 
and the end 34b, and has its part 34d between the end 34b and 
the intermediate part 34c that is shaped like an arcuate concave . 
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Therefore, the pleat-like portion 34 can more easily follow 
movement of the cylindrical roll members 6A and 6B in the 
lengthwise direction than the pleat-like portion 22 in the 
aforementioned embodiment, and stress of the part 34d between 
the end 34b and the intermediate part 34c is dispersed when 
following it, thus making it possible to further restrain the 
physical fatigue of the part 34d. 

Fig. 7 shows another modification of the aforementioned 
ring-shaped elastic packing 17. The ring-shaped elastic 
packing 17 has concave portions 21 differing from the gap-facing 
concave portion 19 in the outer surfaces of both side parts 
of the gap-facing concave portion 19, and the both side parts 
of the gap-facing concave portion 19 are formed to be a plurality 
of pleat-like portions 22. However, in a ring-shaped elastic 
packing 35 in this embodiment, both side parts of the gap-facing 
concave portion 19 are narrower in width than the ring-shaped 
elastic packing 17 in the aforementioned embodiment, and the 
concave portions 21 and the pleat-like portions 22 shown in 
the aforementioned embodiment are not provided. In this 
embodiment, the entire side parts of the gap-facing concave 
portion 19 follow the movement of the cylindrical roll members 
6A and 6B in the lengthwise direction. 

Since the structure of both side parts of the ring-shaped 
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elastic packing 35 is identical to that in the aforementioned 
embodiment, the same reference characters as in the 
aforementioned embodiment are given, and a description thereof 
is omitted. 

Moreover, in this embodiment, there may be a case in which 
the ring-shaped elastic packing 35 is made of an elastic material, 
such as a closed-cell foamed elastic material, that is easily 
deformed, and the gap-facing concave portion 19 is omitted, 
so that both sides of the gap-facing part of the adjoining, 
cylindrical roll members 6A and 6B follow a movement of the 
cylindrical roll members 6A and 6B in the lengthwise direction. 
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